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Application Examples

= 7Be for studies of 'Be(p, v)?B and 'Be(n, a)a. nuclear reactions
= "Be mass bias calibration standard for '°Be half-life

= 'Be high sensitivity wear measurements and determination of the
decay rate in host materials

= 10Be for RIMS and AMS
= 26A| basic astrophysics experiments

= 60Fe measurement of half-life, neutron capture cross section and
isotopic anomalies observed in manganese crusts

= 33Mn - half-life AMS measurement

m 146m§m - half-life determination

= 207Bj — gamma calibration standard

= 4Tj - core collapse supernovae

= 4“4Ti/*4Sc radioisotope generator for nuclear medicine application
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Be for wear analysis
Radioactive Labeling
on the Cylinder Wall 2 Material |Density] Wearrate |Implant. depth in um at beam energy of:
PistonRing \ |1 2 CNIM glem3 | um/10° cyc. | 60 keV 260 keV 1.2 MeV_6 MeV_15 MeV
Detector (TLD) < UHMWPH 0.97 50 036 11 29 13 43
¢ Ti 4.52 0.17 0.56 1.5 6.1 18
% TLD CoCrMo 8.28 0.11 0.39 1.1 41 12
g Alumina 3.1 0.15 0.20 0.59 1.6 6.7 21
... Thin Layer 0 ) th1. ’ |2 -(L;m) Zirconia 5.5 0.15 0.48 1.3 5.3 16
4o Difference epih In Materia
ol * method X
(B , .
sy vaprt .0l Sump _ Implanaton 13 i
5o Profile
U
Concentration .
Measurement ‘E In-vivo use: ~10° cycleslyear
Method g Simulator runs: (21 0)0106 cycles
u' P
Detector (CMM) ;31’0 P——— Required dose: some pnA per cm’ (e.d. ball of 22-28 mm diameter)
um

Depth in Material
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e ICP-MS can measure isotope ratios for the Beryllium isotopes BUT —
only one stable Be isotope - °Be

e Second point for mass bias correction - 7Be

Measurement of the Cross Section of the ’Be(n,a)a
Reaction and the Problem of Primordial “Li

Project in collaboration with ISOLDE - CERN, SARAF - Soreq Nuclear Centre,

Argonne National lab, University of Connecticut, Hebrew University and Weizmann Institute
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207Bj - Calibration source

Application as y-spectroscopic
-calibration
-source (240 kBq)
« relatively long half-life of 31.5 ys
* three y-lines up to 1800 keV

Chemical separation of 207Bi
10 mg of irradiated Pb before, (spectrum a) and after chemical separation, (spectrum b) .
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26Al(n,p) and 26Al(n,a) reaction rates are critical for 26Al
processed by explosive and convective burning in massive
stars and ejected into the ISM by core collapse supernovae

———
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50Fe half-life and neutron capture cross section

%0Fe horizon at 2.8 Ma
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Physical Review Letters, 102 2009
Physical Review Letters, 103 2009
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Core Collapse Supernovae

Explosion mechanism is extremely complex

Good diagnostic — 44Ti

Produced in significant quantity
Gamma-ray observable — 1157 keV
Quantity produced is sensitive to g
underlying physics e e s

Chandra X-Ray Observatory

Cas A Region Eg = 1.157 HeV¥

4Ti abundance determined
by only a few key reactions:
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Biomedical application

Gamma spectra of copper target spiked with **Mn

DOTA-Octreotide (DOTA-TOC)
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M. Pruszynski et al. J Nicl Med Supp 2 (2010)
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Gabriel M. et al. J Nucl Med 48 (2007)
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